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Outline 

• Welcome and Overview of NRAP – Technical Approach and 

Tool Development 

• RROM-Gen 

– What does RROM-Gen do? 

– Input specification 

– Output specification 

– Grid discussion 

• NRAP-IAM-CS 

– Navigating the IAM-CS tool 

– Example use cases 

– Demonstration of IAM-CS Viewer 

– Quality Assurance 

• Questions and Discussion 
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National Risk Assessment Partnership (NRAP) 

NRAP leverages DOE’s capabilities to help quantify uncertainties and risks 

necessary to remove barriers to full-scale CO2 storage deployment. 

Technical Team 

Objective:  Building toolset and improving the science base to address 
key questions about potential impacts related to release of CO2 or brine 
from the storage reservoir, and potential ground-motion impacts due to 

injection of CO2 

 

Stakeholder Group 

Wade, 

LLC 
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NRAP’s approach to quantifying performance relies on 

reduced-order models to probe uncertainty in the system. 

Storage 

Reservoir 

Release and 

Transport 

Potential 

Receptors or 

Impacted 

Media Data 

Energy Data 

Exchange (EDX) 

IAM 

E. Develop strategic monitoring 

protocols that allow verification of 

predicted system performance 

A. Divide system into 

discrete components 

B. Develop detailed 

component models 

that are validated 

against lab/field data 

C. Develop reduced-order 

models (ROMs) that 

rapidly reproduce 

component model 

predictions 

D. Link ROMs via integrated 

assessment models (IAMs) to 

predict system performance & risk; 

calibrate using lab/field data from 

NRAP and other sources 
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NRAP Tools 
Now available for beta testing 

Aquifer 

Impact Model 

Wellbore Leakage 

Analysis Tool 

Natural Seal 

ROM 

Short Term Seismic 

Forecasting 

Design for Risk 

Evaluation and 

Monitoring 

NRAP-IAM-CS 
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www.edx.netl.doe.gov/nrap     TOOL BETA TESTING link 

Reservoir Evaluation 

and Visualization 

http://www.edx.netl.doe.gov/nrap
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Schedule for NRAP Tool Webinar Series 

Date/ Time Tool Presenter(s) 
October 13 
Time: 1pm ET 

Integrated Assessment Model–Carbon 

Storage (NRAP-IAM-CS) 

(2.5 hours) 

Rajesh Pawar 

October 19 
Time: 1pm ET 

Natural Seal ROM (NSealR)    

(1 hour) 

Nicolas Huerta, Ernest Lindner 

October 26 
Time: 1pm ET 

Reservoir Evaluation and Visualization 

(REV) Tool  (1 hour) 

Seth King 

November 2 
Time: 1pm ET 

Wellbore Leakage Analysis Tool (WLAT)                                        

(1.5 hour) 

Nicholas Huerta 

November 9 
Time: 1pm ET 

Aquifer Impact Model (AIM)   (1.5 hour) Diana Bacon 

November 16 
Time: 1pm ET 

Design for Risk Evaluation and Monitoring 

(DREAM)  (1 hour) 

Catherine Ruprecht  

November 30 
Time: 1pm ET 

Short Term Seismic Forecasting (STSF)                                             

(1 hour) 

Josh White,  Corinne Bachman 

December 7 
Time: 1pm ET 

NRAP   

Check for updates at www.edx.netl.doe.gov/nrap  

Date/ Time Tool Presenter(s) 
October 13 
Time: 1pm ET 

Integrated Assessment Model–Carbon 

Storage (NRAP-IAM-CS) 

(2.5 hours) 

Rajesh Pawar 

October 19 
Time: 1pm ET 

Natural Seal ROM (NSealR)    

(1 hour) 

Nicolas Huerta, Ernest Lindner 

October 26 
Time: 1pm ET 

Reservoir Evaluation and Visualization 

(REV) Tool  (1 hour) 

Seth King 

November 2 
Time: 1pm ET 

Wellbore Leakage Analysis Tool (WLAT)                                        

(1.5 hour) 

Nicholas Huerta 

November 9 
Time: 1pm ET 

Aquifer Impact Model (AIM)   (1.5 hour) Diana Bacon 

November 16 
Time: 1pm ET 

Design for Risk Evaluation and Monitoring 

(DREAM)  (1 hour) 

Catherine Ruprecht Yonkofski  

November 30 
Time: 1pm ET 

Short Term Seismic Forecasting (STSF)                                             

(1 hour) 

Josh White,  Corinne Bachmann 

December 7 
Time: 1pm ET 

Integrated Assessment Model–Carbon 

Storage (NRAP-IAM-CS) and RROM-Gen 

Tool (1.5 hours) 

 Rajesh Pawar, Seth King 

http://www.edx.netl.doe.gov/nrap
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What will RROM-Gen do for me? 

• Prepares reservoir simulation data for use in the 

NRAP-IAM-CS 

– Extracts single layer to represent the reservoir-seal 

interface 

– Uses piecewise bi-linear interpolation to translate the 

data onto a compatible (100x100) grid 

• Optionally data can be reduced to a subdomain 

– Writes output files in the format specified by the IAM 
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What are the outputs? 

• Standard Output Files: 

– Pressure data – time series of 2-D grid data 

– Saturation data – time series of 2-D grid data 

• Optional output files: 

– Elevation – 2-D grid data 

– Dissolved CO2 – time series of 2-D grid data 

– Temperature – time series of 2-D grid data 

– Permeability – 2-D grid data 

• Additive and multiplicative factors can be used to 

translate and convert optional data output 

• Not all file formats have optional data available in 

this case additive factor can be used to make 

constant value files 



9 

Main Window 
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Pressure Comparison 
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Pressure Comparison 

Max Pressure  

5.4 MPa vs 4.5 MPa 

Poor resolution where 

details may be important 
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Original Grid (76x76) 
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Regular 100x100 grid comparison 
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Regular 100x100 grid comparison 
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Relative 100x100 grid comparison 
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Regular 100x100 grid comparison 
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Pressure Comparison 

Relative Grid 
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National Risk Assessment Partnership Reservoir ROM Generation (RROM-Gen) 

tool 

Questions/comments not addressed during the 

scheduled meeting time can be addressed to 

NRAP@netl.doe.gov 

Questions? 

Disclaimer: This report was prepared as an account of work sponsored by an agency of the United States Government. Neither the 

United States Government nor any agency thereof, nor any of their employees, make any warranty, express or implied, or assumes 

any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process 

disclosed, or represents that its use would not infringe privately owned rights.  Reference herein to any specific commercial product, 

process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, 

recommendation, or favoring by the United States Government or any agency thereof.  The views and opinions of authors expressed 

herein do not necessarily state or reflect those of the United Stated Government or any agency thereof.   
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Input Parameters 
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Input File Type Selection 
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Input File Selection 
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Input Parameters 
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Input Parameters 
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Pressure and Saturation Files 
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Elevation File 
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Dissolved CO2 File 
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Temperature File 
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Permeability 
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Main Window 


